Abstract
Introduction
In the past two decades, much IS literature focused primarily on user acceptance and initial use of new technologies. Recently, there has been increasing attention given toward IS continuance (Bhattacherjee, 2001; Burton-Jones and Gallivan, 2007; Hsieh et al., 2008; Jasperson et al., 2005) . Consistent with the observations of Ortiz de Guinea and Markus (2009) , the foundations of existing IS continuance work was mostly the theoretical tradition of planned behavior and reasoned action, as well as the expectation disconfirmation framework. In other words, IS continuance is fundamentally intentional behavior that is driven by conscious intentions, resulting from a rational decision making process. This line of research extends from the assumption that behavior is driven by deliberative evaluation and reasoning (Conscious Information Processing Mode). However, literature in psychology and social psychology has posited that repetitive behaviors are automatically evoked. When behaviors are repeated in consistent settings, decision makers activate an automatic response and arrive at a choice (Chartrand and Fitzsimons 2011) . IS researchers have begun to incorporate the concept of habit in the investigation of IS continuance (Automatic Information Processing Mode). They have made important contributions by raising IS researchers' awareness of the importance of focusing more attention on the ways in which automatic information process might influence IS continuance (Kim et al., 2005; Limayem et al., 2007) .
Conscious and automatic information processing modes represent two approaches to deal with IS continuance. Existing IS studies have viewed the conscious and automatic information processes as two independent systems and examined continuing IS use through either a cognitive deliberating process or an automatic process. Though psychologists and social psychologists also adopted this dichotomous view to explain how conscious information process (e.g., intention) and automatic information process (e.g., habit) guide human behavior (Chartrand and Fitzsimons, 2011) , they have argued that psychological processes range on a continuum from highly conscious to entirely unconscious, and the two information processing modes interact at various stages of processing. Therefore, it is important to clarify the complex nature of IS continuance by examining various interactions between conscious processing and automatic influences. Particularly, we believe that habit, which represents a major form of automaticity, activates the heuristic information processing mode and facilitates decision making through interacting with key elements of the rational decision process. In addition, prior studies on IS continuance mostly relied on cross-sectional data. Anecdotal evidence has suggested that perceptions, intentions, habits, and behaviors are highly related, but there has been little empirical evidence regarding this issue. Verhoef (2003) also argued that longitudinal data that combine survey measures should be used to establish a causal relationship between perceptions, intentions and behaviors. To fill this void in the IS literature, we examine the operation and interplay of the two processes in shaping consumers' continuance decision in a longitudinal setting.
The paper is divided into the following sections: The next section addresses the theoretical foundations of the research model. The third section presents the research model and hypotheses. The fourth section describes a longitudinal study of consumers of an e-commerce website to empirically test our research model. The fifth section presents the results of our empirical study. Finally, the paper is concluded by discussing the implications for both research and practice.
Theoretical Foundations
In recent years, IS researchers have begun to explore the underlying mechanisms explaining IS continuance. Ortiz de Guinea and Markus (2009) described this new direction as "one of the most welcome developments in recent Information Systems Scholarship" (p.433).
In this section, we provide a review of the two main streams of literature of IS continuance.
Conscious and Rational Decisions
A majority of the existing works on IS continuance has been based on the theoretical tradition of planned behavior and reasoned action and examined the continuing of IS use in a longitudinal setting (e.g., Karahanna et al., 1999; Venkatesh and Davis, 2000) . Researchers have also used expectation confirmation theory to address how users evaluate IS use and how this evaluation affects satisfaction as well as continuance intention. Bhattacherjee's (2001) IS continuance model Bhattacherjee (2001) , based on expectation confirmation theory, is the most well-cited research framework in the study of IS continuance. The model suggests that IS continuance intention is predominantly determined by satisfaction and perceived usefulness. It also relates satisfaction and perceived usefulness to the degree with which user expectation about an IS is confirmed. Expectation provides the baseline level against which confirmation is assessed by users to determine their evaluative response or satisfaction. The better their expectation is met, the more useful it appears to users and the more satisfied they are. This line of research derives from the assumption that human behavior is driven by conscious, deliberative thought and reasoning. IS researchers have applied the IS continuance model to explain continuance behavior in the online environment Cheung et al., 2013; Chiu and Wang, 2008) .
Automatic and Habitual Responses
In recent years, IS researchers have begun to incorporate the concept of habit in the investigation of IS continuance (Kim et al., 2005; Limayem et al., 2007) . Some researchers hypothesized that intention and habit interact in the prediction of continuing IS use (Limayem et al., 2007) , while others examined IS habit as a direct effect on IS use (Kim et al., 2005; Limayem and Hirt, 2003) . There are two main streams of research explaining an automatic mental process (Bargh and Chartrand, 1999) . The first refers to an intentional goal-directed process that becomes more efficient over time and practice. For example, Aarts et al. (1997) asserted that when behaviors are repeated in consistent settings, habits are automatically evoked and do not need much intentional effort or extensive planning. The second assumes that it takes place without any intention or awareness that it was taking place. For instance, Wood and Neal (2009) suggested that most of our daily activities are habitual responses in memory that are triggered by context cues without depending on goals. Most IS researchers adopt the first stream of research and agree that when individuals are repeatedly performing a particular behavior (e.g., using an IS), the future behavior (e.g., continue to use an IS) will be largely determined by habit rather than reflective and deliberate cognitive thought. The concept of habit has been widely adopted to explain the continuance of an information system, including e-learning platforms (Kim et al., 2005; Limayem and Cheung, 2008; Limayem et al., 2007; Ortiz de Guinea and Markus, 2009 ).
Research Model and Hypotheses
Figure 1 depicts our research model. The IS continuance literature, along with its notions of a conscious/cognitive information processing mode and an automatic information processing mode, offers a theoretical basis for explaining consumers' continuance decision in the current study. Regarding the conscious information process, the continued use is driven by two contrasting forces: dedication and constraint. A customer may analyze the dedication and constraint of using an e-commerce website and, in so doing, deliberately reflect on the beliefs and evaluations. Regarding the automatic process, habit advances the efficient execution of behavior by enhancing the perceptual readiness for relevant cues. Continued use is driven by habit and its interaction with key conscious elements (i.e., perceived enjoyment and attractiveness of alternative) in the decision process. This section provides a theoretical rationale for the two information processes and proposes research hypotheses. 
Conscious Process: Continuance Intention
A majority of existing works on IS continuance maintains theoretical continuity with the IS adoption literature in which IS continuance is fundamentally driven by continuance intention. The positive relationships between continuance intention and behavior, derived from underlying theories from social psychology, have been extensively validated in numerous empirical studies of IS usage (e.g., Bhattacherjee, 2001; Thong et al., 2006 ). This generalized relationship should also hold true in the current investigation. In other words, when consumers have formed an intention to continue to use an e-commerce website, it is very likely that they will continue to use it in the future.
H1: Continuance intention is positively related to continue to use an e-commerce website

Conscious Information Processing Mode: Two Contrasting Forces
In consumer behavior literature, researchers (Bendapudi and Berry, 1997) argued that the continuance of a relationship is determined by two contrasting forces: dedication and constraint. They believed that consumers choose to continue a relationship because either the service offers value (i.e., perceived benefits) or they feel lock-in (i.e., switching cost). The two contrasting forces are found in play in determining continuance of a relationship (Kim and Son, 2009 ). According to social exchange theory (Blau, 1964) , people consider both benefit and cost factors before they make a rational decision about their actions. Satisfaction and perceived value succinctly representing the dedication of using an information system are two wellstudied factors in IS continuance research (Bhattacherjee, 2001; DeLone and McLean, 2003; Rai et al., 2002) .
Satisfaction is an evaluative affect which is based on one's direct, first-hand experiences with using an information system. It refers to an emotional component in the IS continuance stage (Zhang, 2013) . Satisfied users are likely to continue to use an IS. Prior IS studies have provided empirical support of the link between satisfaction and continuance intention (Bhattacherjee, 2001 ). In the current study, we believe that satisfied consumers are more likely to form intention to continue to use an e-commerce website.
H2: User satisfaction is positively related to continuance intention to use an ecommerce website
In this study, perceived value refers to the perceived enjoyment of using an information system. Perceived enjoyment is an important user belief that can lead to successful IS usage. Prior studies have empirically confirmed the saliency of this concept in explaining both IS acceptance (Venkatesh and Brown, 2001 ) and IS continuance (Thong et al., 2006) . The concept is particularly important in the case of hedonic information systems. In our current investigation of using an ecommerce website, we believe that perceived enjoyment is a critical determinant explaining continuance intention. Indeed, the role of perceived enjoyment and user satisfaction as well as continuance intention has been empirically validated in prior literature (Kim, 2010; Thong et al., 2006) . We expect that these relationships will also be held in the current investigation.
H3: Perceived enjoyment is positively related to user satisfaction with an ecommerce website H4: Perceived enjoyment is positively related to continuance intention to use an ecommerce website Alternative attractiveness refers to the extent to which an alternative information system is perceived as being beneficial over (i.e., having more attractive features than) the currently adopted one. The attractiveness of alternatives is often viewed as a major reason that drives consumers to switch services (Keaveney, 1995; Ping Jr, 1993) . In the IT switching literature, researchers (Ye and Potter, 2011; Zhang et al., 2009 ) have empirically shown that a user is more likely to switch to an alternative if he or she expects it to be better than the incumbent. Colgate and Lang (2001) suggested that switching and continuance are two sides of the same coin and are likely influenced by the same factors in opposite directions.
H5: Alternative attractiveness is negatively related to continuance intention to use an ecommerce website
Automatic Information Processing Mode: Habit
IS researchers have begun to incorporate the concept of habit into the studies of IS continuance. Most researchers agree that when individuals are repeatedly performing a particular behavior (e.g., using an IS), the future behavior (e.g., continuing IS use) will be largely determined by habit (Ortiz de Guinea and Markus, 2009). The direct effect of habit has also been empirically examined in prior IS studies (Kim et al., 2005; Limayem and Hirt, 2003) . Thus, we also expect that habitual use of an e-commerce website will have a direct effect on the continuance of an e-commerce website.
H6: Habit is positively related to continue to use an e-commerce website Consumer psychologists asserted that most behaviors and decisions are multiply determined by both conscious and nonconscious processes (Chartrand and Fitzsimons, 2011) . Habit, which represents a major form of automaticity, activates the heuristic information processing mode and facilitates decision making through interacting with key elements of the rational decision process. This heuristic process can be conceived of as a kind of cognitive shortcut which frees the newer, revolutionary, and conscious mind for other tasks. According to self-perception theory (Bem, 1972) , people observe their own behavior and determine their own attitude.
When habit is strong, people bias their behavior beliefs toward their own habitual behavior. In other words, habit strengthens the impact of the perceived values and the behavior. Thus, we expect that the impact of perceived enjoyment on continuance intention will be larger with people with a strong habitual mind-set of using an ecommerce website.
H7: Habit positively moderates the association between perceived enjoyment and continuance intention Verplanken and Aarts (1999) argued that strong habits make an individual less attentive to new information. When the habitual mind-set of doing a certain behavior is strong, people adopt relatively simple and heuristic-based choice rules which results in a minimal search for new information and little attention given to alternative courses of action. Gefen (2003) has made a similar argument that habit will interfere with the adoption of new behavior and thus increase the continuance of existing behavior. In this study, we extend from this argument and hypothesize that when the habitual mind-set of using an ecommerce website is strong, the impact of alternative attractiveness on continuance intention will be reduced.
H8: Habit negatively moderates the association between alternative attractiveness and continuance intention
Methodology
Study Context and Samples
In the current study, we examined how the two information processing modes interact and shape the complex nature of IS continuance. We used a sample of TaoBao (www.Taobao.com) consumers to examine our conceptual model. TaoBao Marketplace is a leading company in China. People use this e-commerce website to buy and sell products.
Our research model was assessed in a longitudinal setting. As shown in Figure 2 , data was collected at two different point of time. At time t, we collected responses related to the factors of the two processing modes, including satisfaction, perceived enjoyment, alternative attractiveness, habit, and continuance intention. At time t+1 (3 weeks after the first round), participants were asked to complete another set of questionnaire with measures about their continued use.
Figure 2 -Data Collection
In order to improve the response rate and sample quality, we employed a market research firm for data collection. The market research firm provided IP addresses to prevent double-counting of survey respondents. A total of 1356 people accessed the survey link of the first questionnaire. Among them, 850 responded in the first round (time t). Of the original 850 respondents, 385 completed the questionnaire in the second round (time t+1). 
Common Method Bias
The longitudinal study was adopted as it has been identified as an effective method to reduce common method bias (Podsakoff et al., 2003) and to draw causal inference (Jing and Xie, 2011) . However, as with all self-reported data, common method variance might still be a potential threat (Podsakoff et al., 2003) . In the light of this, it is necessary to perform additional statistical analyses. First, we performed a Harman's single-factor test (Podsakoff et al., 2003) .
The exploratory principal components analysis revealed that the first component explained only 44% of the variance. Second, we applied the procedure recommended by Pavlou et al. (2007) . The correlations between variables in our data ranged from -0.13 to 0.74 (see Table 4 ), indicating that there was no systematic bias in the data. Third, following Liang et al. (2007) , we compared the variance explained of the common method bias factor and all other factors of the research model. The results demonstrated that the average variance of substantive factors is 0.864, whilst the average variance of the method based construct is 0.022. The ratio of substantive variance to method variance is about 39:1. The common method factor only explained 2% of the overall covariance, confirming that the common method bias is not a threat to the results of the current study.
Non-response Tests
ANOVA was used to check for differences in gender, age, education and income between early and late respondents to measure non-response bias (Armstrong and Overton, 1977) . Early respondents were those who did not answer the second questionnaire, while late respondents were those answered both questionnaires. According to the comparison, no significant differences existed in gender (p = .155), age (p = .146), education (p = .866), and income (p=.437). Table 2 lists the measures used. All our measures have been validated in prior research, and we have modified the wordings so as to fit the context of ecommerce websites (i.e., TaoBao). (Limayem et al., 2007) SAT=satisfaction; PEN=perceived enjoyment; AAT=alternative attractiveness; ICU= continuance intention; HAB=habit; CU= continue to use;
Operationalization of Research Variables
Data Analysis
The Partial Least Squares (PLS) method was used to perform the statistical analysis in this study. PLS has enjoyed increasing popularity in recent years (Wold, 1989) because of its ability to model latent constructs under conditions of non-normality and in some small to medium-sized samples (Chin, 1998; Chin and Gopal, 1995; Compeau and Higgins, 1995) .
Results
Following the two-step analytical procedures (Hair et al., 1998) , we first examined the measurement model and then assessed the structural model.
Measurement Model
Convergent Validity
Convergent validity indicates the degree to which the items of an instrument that are theoretically related are also related in reality. Convergent validity was tested using three criteria of all constructs: (1) the composite reliability (CR) should be at least 0.70 (Chin, 1998) , (2) the average variance extracted (AVE) should be at least 0.50 (Fornell and Larcker, 1981) , and (3) all item loadings should be greater than 0.707 (Chin, 1998) . Table 3 presents the results of analysis. All our reflective measures fulfilled the recommended levels of composite reliability and average variance extracted. All item loadings were higher than the 0.71 benchmark. 
Discriminant Validity
Discriminant validity is indicated by low correlations between the measure of interest and the measure of other constructs (Fornell and Larcker, 1981) . This validity can be assessed by having the square root of the average variance extracted (AVE) of each construct greater than the correlations between it and all other constructs. As shown in Table 4 , the square root of the AVE of each construct is located on the diagonal of the table and is in bold. Figure 3 presents the results of a longitudinal analysis with explanatory powers (R 2 ), estimated path coefficients (significant paths indicated with an asterisk), and associated t-value of the paths. Tests of significance of all paths were performed using the bootstrap resampling procedure. The results show that the exogenous variables explain 22% of the variance in IS continuance, 63% of the variance in continuance intention, and 41% of the 34 variance in satisfaction. All hypothesized paths in the research model were found to be statistically significant (except the moderating effect of habit on the path from perceived enjoyment to continuance intention). Both continuance intention and habit exhibited strong and significant effects on IS continuance, with path coefficient of 0.23 and 0.26 respectively. Continuance intention in turn was significantly determined by satisfaction (β=0.20, p<0.001), perceived enjoyment (β=0.17, p<0.001), and alternative attractiveness (-0.06, p<0.05) . Perceived enjoyment also exhibited a strong effect on satisfaction (β=0.65, p<0.01). 
Structural Model
Figure 3 -Results
In testing for interaction effects using PLS, the hierarchical process was used to compare the R 2 value for the interaction model with that for the main effects model, which excluded the interaction construct. The difference in R 2' s was used to assess the overall effect size f 2 for the interaction where 0.02, 0.15, and 0.35 had been suggested as small, moderate, and large effects, respectively (Cohen, 1988) . As indicated in Table 5 , the model in which habit was proposed to moderate the link between alternative attractiveness and continuance intention possessed a significantly higher explanatory power than the main effect model. Moreover, the effect size for the interaction was 0.07 (small effect). Finally, the effects of control variables (including experience of e-commerce websites, age, gender and income) on the research variables were also examined. Only income was found to be significantly related to continue to use (β=0.169, p<0.05). That is to say, continue to use were found to be greater among high income consumers than low income consumers.
Discussion and Implication
The objective of this study is to address a gap in our understanding of the operation and interplay of the conscious and automatic information processes in shaping consumers' continuance decision. Regarding the conscious information processing mode, the continued use is driven by two contrasting forces: dedication (satisfaction and perceived enjoyment) and constraint (alternative attractiveness). Regarding the automatic information processing mode, continued use is driven by habit and its interaction with key conscious elements (i.e., perceived enjoyment and attractiveness of alternative) in the decision process. Our model is empirically validated in a longitudinal setting.
Discussion of Key Findings
The two processing modes work in parallel to explain the continued use of an information system. The two contrasting forces (satisfaction, perceived enjoyment, and alternative attractiveness) have significant direct effects on continuance intention. Habit exhibits a significant moderating effect on the relationship between alternative attractiveness and continuance intention, but it does not have any significant moderating effect on the relationship between perceived enjoyment and continuance intention. This may be explained by the fact that habit activates the heuristic information processing mode and makes individuals less attentive to new information, and thus the impact of alternative attractiveness to the continuance intention diminishes (Polites and Karahanna, 2012) . However, the habitual use of an information system does not intensify their perceptions toward the dedication of using the IS. This relationship may need further investigation.
Theoretical Implications
This study enriches existing literature on IS continuance by providing a theoretical understanding of the interplay of the conscious and automatic processes in shaping IS continuance. Particularly, the result illustrates that the two information processes operate in parallel to determine the continued use of an e-commerce website. In addition, we have clarified that psychological processes range on a continuum from highly conscious to entirely unconscious, and the two processing modes interact at various stages of processing. For instance, habit activates the heuristic information processing mode and facilitates decision making through interacting with key elements of the rational decision process. Anecdotal evidence has suggested that perceptions, intentions, habits, and behaviors are highly related, but there has been little empirical evidence regarding this issue. In this study, we tested our research model and hypotheses in a longitudinal setting.
We have better confidence in drawing cause-effect inferences on the relationship between the two processing modes and consumers' continuance decision.
Practical Implications
Studying how the operation and interplay of the conscious and automatic processes determine IS continuance has practical implications for organizations that wish to keep consumers to continue using their online platforms. In addition, the results may be particularly useful for websites/emarketplaces that aim at retaining their consumers. Our results show that both conscious and automatic information processing modes play a role in explaining their continuance. In addition, once habit of using an e-commerce website is formed, it is very likely that consumers will pay less attention to the alternatives. Website administrators should develop strategies that encourage consumers to form habit of visiting their sites. For instance, they can provide incentives (bonus points) for their every visit in their websites (especially for the new consumers). They can also continue to improve their websites so that their consumers are satisfied with usage experience.
Limitations of the Study and Future Research Directions
In interpreting the results of this study, one must pay attention to a number of limitations. First, the research model was tested in a particular context, e-commerce websites. As online shopping has become one of the most popular online activities, we believe that habit can be easily formed and exerts a strong effect on subsequent use. Thus, the context is relevant and suitable for the current investigation. However, the domain of e-commerce websites may differ from other contexts. Care must be taken when extrapolating the findings to other types of information systems. To keep the model parsimonious, the proposed model only considers perceived enjoyment as the perceived values in the research model. Perceived enjoyment is believed to be closely relevant to the context of online shopping. There are a number of beliefs, such as perceived usefulness, perceived ease of use, perceived playfulness, and the like, that researchers may want to continue to explore their roles in the evaluation process and their impact on continuance intention. Finally, it is possible that this study omits some important factors that drive IS continuance. For example, we mainly focus on the interplay of the two processing modes and explore their relationships with consumers' continuance decision. This study only included the cognitive affect (i.e., satisfaction) to explain IS continuance.
Future studies may continue to explore the operation of other forms of affect as well as how they interact with the two processing modes (conscious and automatic processes) to determine consumers' continuance decision.
